The reactions of [AuCl(THT)] (THT = tetrahydrothiophene) with 1 equiv. of the group-14 diaminometalenes M(HMDS) 2 [M = Ge, Sn; HMDS = N(SiMe 3 ) 2 ] lead to [Au{MCl(HMDS) 2 }(THT)] (M = Ge (1), Sn (2)), which contain a metalate(II) ligand that arises from the insertion of the corresponding M(HMDS) 2 reagent into the Au-Cl bond of the gold(I) reagent. While compound 1 reacts with more Ge(HMDS) 2 to give the germanate-germylene derivative [Au{GeCl(HMDS) 2 }{Ge(HMDS) 2 }] (3), which results from the substitution of Ge(HMDS) 2 for the THT ligand of 1, an analogous treatment of compound 2 with Sn(HMDS) 2 gives the stannate-stannylene derivative [Au{SnCl(HMDS) 2 }{Sn(HMDS) 2 (THT)}] (4), which has a THT ligand attached to the stannylene tin atom and that, in solution at room temperature, participates in a dynamic process that makes equivalent (in the NMR time scale) its two Sn(HMDS) 2 fragments. A similar dynamic process has not been observed for the AuGe 2 compound 3 or for the AuSn 2 derivatives [Au{SnR(HMDS) 2 }{Sn(HMDS) 2 (THT)}] (R = Bu (5), HMDS (6)), which have been prepared by treating complex 4 with LiR. The structures of compounds 1 and 3-6 have been determined by X-ray diffraction.
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Among the synthetic and reactivity studies on group-14 diaminometalene derivatives of transition metals that can be found in the chemical literature, the works regarding group-11 metals are very scarce. Those dealing with diaminoplumbylenes are nonexistent and only one involves a diaminosilylene (compound A in Figure 1 ). 10 Disubstituted diaminogermylenes are only represented in copper chemistry (compounds B
and C in Figure 1 ), 11 but trisubstituted diaminogermylenes have been attached to the three group-11 metals (compounds D, 12 E, 13 and F 14 in Figure 1 ). No copper, silver, or gold derivatives of disubstituted diaminostannylenes have ever been reported although some examples of trisubstituted diaminostannylene derivatives of copper and silver are known (compounds F in Figure 1 ). 14 It should be noted that all complexes shown in Figure 1 have been prepared using the corresponding diaminometalenes as reagents.
Concerning anionic group-14 di-or triaminometalate ligands in group-11 metal complexes, a few examples are known for the three transition metals. They all have been prepared by either inserting a diaminometalene into an Au-Cl bond (compounds G in All the above-commented data prompted us to attempt the synthesis of simple germanium and tin diaminometalene derivatives of gold(I), of which no examples had been previously reported. We also had in mind that diaminocarbene complexes of gold(I) had recently been identified as very efficient catalyst precursors for many catalytic reactions that are important in organic chemistry 20 and we wondered whether group-14 diaminometalene derivatives of gold(I) would also be useful in catalysis. We chose [AuCl(THT)] (THT = tetrahydrothiophene) as gold(I) precursor because its THT ligand can be readily displaced by other ligands. 21 The Lappert's compounds M(HMDS) 2 (M = Ge, Sn) were chosen as diaminometalene reagents because their syntheses can be easily accomplished. 3 We now report that appropriate combinations of these reagents have led to novel complexes containing Au-M and M-Au-M (M = Ge, Sn) metallic cores in which the germanium or tin atoms belong to neutral metalene and/or anionic metalate ligands.
Unfortunately, the high sensitivity of these complexes to oxygen and moisture discourages their use in homogeneous catalysis.
Results and Discussion
The treatment of [AuCl(THT)] with equimolar amounts of M(HMDS) 2 (M = Ge or Sn) in toluene at room temperature led to the quantitative formation of the air-and moisturesensitive products [Au{MCl(HMDS) 2 }(THT)] (M = Ge (1), Sn (2)) (Scheme 1). The 1 H and 13 C{ 1 H} NMR spectra of both compounds indicated that they contain THT and HMDS in 1:2 ratio, denoting that these reactions do not lead to the substitution of The molecular structures of compounds 3 ( Figure 4 , Table 2 ) and 4 ( Figure 5 , Table   3) The higher tendency of Sn(HMDS) 2 ligands, in comparison with that of Ge(HMDS) 2 ligands, to retain THT (Scheme 2) may initially be intriguing. However, it has to be related to the greater metallic character (stronger Lewis acidity) and larger atomic volume (higher capacity to accommodate larger ligands) of tin. In fact, transition-metal stannylene complexes that have the tin atoms additionally attached to neutral ligands 2e,23 are more represented in the chemical literature than their analogous gemylene derivatives. 24 We are not aware of any transition-metal diaminometalene complex having the group-14 metal atom attached to an S-donor ligand.
The room-temperature 1 H and 13 C{ 1 H} NMR spectra of the AuGe 2 compound 3 are in complete agreement with the solid-state molecular structure of this compound, since they contain two singlet resonances assignable to the chemically inequivalent methyl groups of its germanate and germylene ligands. However, the room-temperature 1 H and 13 The spectra shown in Figure 6 are a priori compatible with the two dynamic equilibria proposed in Scheme 3, which average the ligand environment of the two tin atoms of 4 by forming symmetric chloride-bridged intermediates. Chloride-bridged diaminostannylene ligands have been previously observed in, for example, rhodium(I) 25 and palladium(II) 26 complexes. While process A is intramolecular and involves a symmetric The smaller atomic volume of germanium in comparison with that of tin and the great steric hindrance exerted by the large HMDS groups should make less favorable the formation of chloride-bridged Au 2 Ge 4 dimeric species similar to that depicted in Scheme 3 for M = Sn. In other words, we propose that the smaller volume of germanium is the differential factor that accounts for the fact that the AuGe 2 complex 3 is not involved in a dynamic process analogous to that observed in solution for the AuSn 2 complex 4.
With the aim of confirming that the ability of the chloride ligand to bridge two metal atoms is an important factor in the dynamic process occurring in solutions of compound 4
and, thus, giving further support to our mechanistic proposal for the dynamic process, we Table 3 . In both structures, the atom connectivity is comparable to that of compound 4, with the exception that the chloride ligand of the latter has been replaced by an n-butyl ligand in 5 or an HMDS ligand in 6. The larger volume of the n-butyl and HMDS ligands, specially the latter, increases the crowding of the ligand shell of the tin atom to which they are attached, Sn1. This effect is clearly manifested by a lengthening of the Au1-Sn bond distances and a decrease of the Sn1-Au1-Sn2 and N1-Sn1-N2 bond angles on going from 4 to 5 and 6. in toluene (10 mL) and the mixture was stirred at room temperature for 2 h. The solvent was removed under reduced pressure to give a dark green oil that contained compound 2 and some toluene (NMR identification). All attempts to isolate this compound as a pure solid (by precipitating it from various solvents at room temperature or below) were unsuccessful because they led to partial decomposition. 1 CrysAlisPro RED. 28 The XABS2 29 empirical absorption correction was applied for 1. The structures were solved using the program SIR-97. 30 Isotropic and full matrix anisotropic least square refinements were carried out using SHELXL. 31 The Au-THT fragment of 
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